Targeting of the small GTPase Rap2b, but not Rap1b, to lipid rafts is promoted by palmitoylation at Cys176 and Cys177 and is required for efficient protein activation in human platelets.
Rap1b and Rap2b are the only members of the Rap family of GTPases expressed in circulating human platelets. Rap1b is involved in the inside-out activation of integrins, while the role of Rap2b is still poorly understood. In this work, we investigated the localization of Rap proteins to specific microdomains of plasma membrane called lipid rafts, implicated in signal transduction. We found that Rap1b was not associated to lipid rafts in resting platelets, and did not translocate to these microdomains in stimulated cells. By contrast, about 20% of Rap2b constitutively associated to lipid rafts, and this percentage did not increase upon platelet stimulation. Rap2b interaction with lipid rafts also occurred in transfected HEK293T cell. Upon metabolic labelling with [(3)H]palmitate, incorporation of the label into Rap2b was observed. Palmitoylation of Rap2b did not occur when Cys176 or Cys177 were mutated to serine, or when the C-terminal CAAX motif was deleted. Contrary to CAAX deletion, Cys176 and Cys177 substitution did not alter the membrane localization of Rap2b, however, relocation of the mutants within lipid rafts was completely prevented. In intact platelets, disruption of Rap2b interaction with lipid rafts obtained by cholesterol depletion caused a significant inhibition of aggregation. Importantly, agonist-induced activation of Rap2b was concomitantly severely impaired. These results demonstrate that Rap2b, but not the more abundant Rap1b, is associated to lipid rafts in human platelets. This interaction is supported by palmitoylation of Rap2b, and is important for a complete agonist-induced activation of this GTPase.